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The Large Hadron Collider (LHC) at CERN is a 27km particle accelerator with bz L Y Y
superconducting magnets that collide protons at 99.9% speed of the light creating jets .' “ /4
[1]. Of particular interest is analyzing data to detect Di-Higgs events as their existence o ’¢ b ‘bz ] \.’
can confirm the theory of mass generation of the Higgs boson [2]. ~§ 'f 2 'f' ] ]
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respect to the addition of their scalar

There is 1 Higgs boson produced per billion collider events which cannot be ;Hgg;ntgj{ t;;ssiggagrl:k{er;eifvtigzesxngfgz

detected directly due to its instability. Thus our aim is to detect Di-Higgs production from 2000

its most probabilistic decay to b-quarks [3]. w:rekr;(o)vr:lgu gidggcsomrg:isr{g Hs:Ztr?aglraar:Z .
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Figure 1. Process of Di-Higgs events creation at CERN. Image reproduced from [3]. 2500 2500
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Analysis Methods

4b "Background” - Sublead Mass
mm Verified Signal - Sublead Mass

A collider event can be represented by a K method. "
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Figure 2. Higgs decay to b-quarks from which it attains its mass. 60 70 80 20 100 110 120
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Namely this is governed by, Figure 4. Display of possible dijet masses for a
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single event. The filtered data represents
dataset that can be tagged as ‘background’
while the point closest to the Higgs mass is
tagged as a potential signal. This process was
repeated for the entire dataset (on the order of
hundreds of thousand of events.
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Figure 5. Histograms depicting signal and background-like events compared to verified signal
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Future endeavors

Future plans include training a
classifier that would be able to
more definitively isolate signal

events by estimating the
background. Additionally, we
would like to account for
associated uncertainties in the
measurements.
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